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(57) ABSTRACT

A portable thermal printer includes a housing and an anti-
skew unit. The housing is provided with a thermal printer
head and a platen roller, and is configured to convey a paper
between the thermal printer head and the platen roller. The
anti-skew unit inside the housing is configured to contact both
side edges of the paper in a width direction to prevent the
paper, which is being conveyed, from skewing, and the setting
of'the width of the paper by the anti-skew unit is configured to
be adjustable from outside the housing.
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FIG. 4
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FIG. 5
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FIG. 9
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1
PORTABLE THERMAL PRINTER

FIELD

Embodiments described herein relate to a portable thermal
printer.

BACKGROUND

Conventionally, there has been used a thermal printer that
has a thermal printer head including a row of heat-generating
elements in a width direction. In such a thermal printer, paper,
specifically thermal paper, passes between the thermal printer
head and a platen roller. The platen roller rotates and is con-
figured to be urged against the thermal printer head. In this
configuration, the thermal printer head performs printing on
the paper by applying a predetermined pressure to the paper.

Recently, a portable thermal printer has been developed.
The portable thermal printer exhibits excellent mobility, since
it can be carried anywhere by a user and be operated at a
commercial place, especially where such mobility is required
to input sales information such as a discounted price or a
time-limited service for the sale of products.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the external appearance of a
thermal printer.

FIG. 2 is a schematic configuration view of the portable
thermal printer, in which the cover is open.

FIG. 3 is a schematic configuration view of the portable
thermal printer, in which the cover is open, with a roll paper
contained therein.

FIG. 4 is a schematic perspective view of an anti-skew
mechanism.

FIG. 51s a schematic perspective view of the rear side of the
anti-skew mechanism.

FIG. 6 is a perspective view of the bottom of the portable
thermal printer.

FIG. 7 is an exploded perspective view of the key parts of
the anti-skew mechanism.

FIG. 8 is a longitudinal cross-sectional view of the key
parts of the anti-skew mechanism.

FIG. 9 is a rear view of the key parts of the anti-skew
mechanism.

DETAILED DESCRIPTION

According to one embodiment of the present disclosure, a
portable thermal printer includes a housing provided with a
thermal printer head and a platen roller. The housing in con-
figured to convey a paper between the thermal printer head
and the platen roller. The portable thermal printer further
includes an anti-skew unit disposed inside the housing. The
anti-skew unit is configured to contact both side edges of the
paper in a width direction to prevent the paper, which is being
conveyed, from skewing. The setting of a width of the paper
by the anti-skew unit is configured to be adjustable from
outside of the housing.

A portable thermal printer S according to one embodiment
will now be described in detail with reference to the drawings.

FIG. 1 is a perspective view of the external appearance of
the thermal printer S according to one embodiment. FIG. 2 is
a schematic configuration view ofthe portable thermal printer
S, in which a cover 4 is open. FIG. 3 is a schematic configu-
ration view of the portable thermal printer S, in which the
cover 4 is open, with a roll paper P contained therein. As
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shown in FIGS. 2 and 3, the printer S is illustrated as being
divided into a plurality of sections in the width direction. In
other words, if the divided sections of the printer S are com-
bined with each other, such combination will substantially
coincide with the actual size of the printer in the width direc-
tion.

The portable thermal printer S may be a type of printer that
can print on a sheet of paper having a width of, for example,
two inches or less. For example, the portable thermal printer
S may have a rectangular shape with a width of about 88 mm,
a depth of about 119 mm, and a height of about 65 mm. Since
the printer S has a compact size and is light-weight, with a
weight of about 450 g including a battery, it can be carried
anywhere by a user to perform a printing operation.

All of the components of the printer S are contained inside
a housing 1, and a thermal paper being wound in the form of
a roll (hereinafter, referred to as “roll paper”) P is also con-
tained inside the housing 1. The housing 1 has an opening 2 in
the upper surface thereof, through which the roll paper P can
be fed into the housing 1. The opening 2 can be opened and
closed by the cover 4, which is disposed on the housing 1 via
a pivot support shaft 3.

The pivot support shaft 3 is disposed along the inner side of
the housing 1, which forms one side of the opening 2. In a
state in which the cover 4 is closed, a narrow and long space
5 is formed along the width direction of the housing 1
between the front outer edge of the cover 4 and one side of the
housing 1 which corresponds to one side of the opening 2.

Through the space 5, the roll paper P on which printing is
performed is discharged. Therefore, the space 5 functions as
apaper discharge outlet 5. The front side of'the housing 1 and
the outer edge of the cover 4, which define the paper discharge
outlet 5, may have a sharp shape so that the printed roll paper
P discharged from the paper discharge outlet 5 can be easily
cut.

In addition, a connector part 6 and a battery container 7 are
disposed on the right side of the housing 1.

A paper container 8, which can removably contain the roll
paper P therein, is formed inside the housing 1. The roll paper
P is contained in the paper container 8 in a state in which the
roll shaft is placed along the width direction of the housing 1.
The roll paper P is drawn out by a platen roller 10, which
constitutes a conveying unit as described below, and is con-
veyed toward the paper discharge outlet 5.

When the roll paper P is drawn out by the platen roller 10,
an anti-skew mechanism (the anti-skew unit) K prevents
skewing, i.e., movement of the paper dislodging in the width
direction. The anti-skew mechanism K will be described in
detail with reference to FIG. 4 to FIG. 9.

A thermal printer head 13, which constitutes a printing
unit, is installed inside the housing 1. The thermal printer
head 13 has a row of heat-generating elements, which are
installed in the width direction of the paper P. As the row of
heat-generating elements generates heat under the control of
a control unit, the thermal printer head 13 performs printing
on the paper P.

A head bracket is installed adjacent to the thermal printer
head 13, such that the head bracket is biased inward and
upward to the front side of the thermal printer head 13. A head
cover 14 is installed adjacent to the inner portion of the
thermal printer head 13. The head cover 14 may be mounted
on the housing 1 as required, and is configured to press and
bias the thermal printer head 13 in order to prevent it from
vibrating.

A drive motor is disposed on one edge of the thermal
printer head 13 inside the housing 1, and a drive gear 15 is
mounted in the drive motor. The platen roller 10 is rotatably
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supported along the outer edge of the cover 4 with a driven
gear 16 connected to one end thereof. The driven gear 16 is
configured to engage with the drive gear 15 when the cover 4
is closed.

A paper pressing roller 17 is disposed parallel to the platen
roller 10. The platen roller 10 and the paper pressing roller 17
are positioned on the cover 4. By closing the cover 4, the
platen roller 10 comes into contact with the row of heat-
generating elements of the thermal printer head 13, and the
paper pressing roller 17 comes into contact with the head
cover 14.

In the portable thermal printer S having the above-de-
scribed configuration, the roll paper P is contained in the
paper container 8, a leading edge of the roll paper P is pulled
and drawn out, and then the cover 4 is closed. The drawn roll
paper P is disposed between the thermal printer head 13 and
the platen roller 10, as well as between the head cover 14 and
the paper pressing roller 17.

In a state in which the cover 4 is closed, the thermal printer
head 13, the platen roller 10, the head cover 14 and the paper
pressing roller 17 define a guide path that guides the roll paper
P to the paper discharge outlet 5. Furthermore, if the cover 4
is closed, the drive gear 15 is engaged with the driven gear 16,
and a drive signal is output from a control unit to the drive
motor so that the drive gear 15 is driven to rotate.

As the rotary driving force of the drive gear 15 is transmit-
ted to the platen roller 10 through the driven gear 16, the roll
paper P is conveyed by the platen roller 10 and is guided along
the guide path, with the anti-skew mechanism K preventing it
from skewing.

That is, the roll paper P passes between the thermal printer
head 13 and the platen roller 10 toward the paper discharge
outlet 5. Under the control of the control unit, the row of
heat-generating elements of the thermal printer head 13 gen-
erates heat and thus prints predetermined contents on the roll
paper P.

The anti-skew mechanism K will now be described in
detail.

FIG. 4 is a schematic perspective view of the anti-skew
mechanism K, which is taken outside of the housing 1, and
FIG. 5 is a schematic perspective view of the anti-skew
mechanism K viewed from the rear side, which corresponds
to the bottom part of the housing 1.

As described above, the anti-skew mechanism K has the
function of preventing skewing, i.e. movement of the paper
dislodging in the width direction perpendicular to the direc-
tion in which the roll paper P is conveyed, while conveying
the roll paper P. The anti-skew mechanism K is disposed in
the paper container 8, but partially protrudes from the inside
to the outside of the housing 1.

The anti-skew mechanism K includes two opposite guide
fences 21A and 21B as base components, such that the guide
fences can slide on a rail member 20. Each of the guide fences
21A and 21B is configured to apply a pressure against respec-
tive side edges of the roll paper P, which is contained in the
paper container 8, thereby controlling skewing of the paper P
while it is being conveyed.

Specifically, the anti-skew mechanism K includes the rail
member 20, the guide fences 21 A and 21B, a rack-and-pinion
gear mechanism 22 and a slide adjustment member 23.

The rail member 20 is a thin plate member that is installed
along the entire length of the housing 1 in the width direction
so that it connects both side walls of the housing 1, and its
cross section is curved substantially into a circular arc shape.
Rail slots 25 are provided at two positions that are symmetric
to both side edges of the rail member 20, along the longitu-
dinal direction of the rail member 20. Although the rail mem-
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ber 20 is located inside the housing 1 in this embodiment, the
rail member 20 may be disposed at the bottom 1a of the
housing 1 such that the rail slots 25 are exposed to the outside.

Specifically, an outer end of each rail slot 25 is disposed at
aposition adjacent to one side edge of the rail member 20, and
an inner end of each rail slot 25 is disposed at a position
spaced apart by a predetermined distance from an approxi-
mately central position of the rail member 20 in the width
direction. Therefore, a portion of the rail member 20 is dis-
posed between the respective inner ends of the two rail slots
25.

On the upper surface of the rail member 20, the guide
fences 21A and 21B are installed in corresponding rail slots
25 such that the guide fences 21 A and 21B can slide along the
longitudinal direction of the rail slots 25. Since each rail slot
25 is disposed such that the outer end thereofis adjacent to the
corresponding side edge of the rail member 20, the respective
guide fences 21A and 21B can be located adjacent to both side
walls of the housing 1, which correspond to both side edges of
the rail member 20.

As described above, the inner ends of the rail slots 25 are
disposed to have a predetermined distance from each other in
the central portion of the rail member 20 in the longitudinal
direction thereof. Consequently, the guide fences 21A and
21B can be displaced to positions adjacent to each other. That
is, the guide fences 21A and 21B may be configured to grab
various sizes of roll paper P, which is used as a recording
medium in the printer S.

Each guide fence 21A and 21B is formed using flat parts
121a, 1215 having a substantially disc-like shape as a main
body. In addition, as described later, each guide fence 21A
and 21B has a notch ¢ in a side portion thereof such that the
guide fence does not interfere with the thermal printer head 13
or the head cover 14 during sliding movement of the guide
fence.

The surfaces of the flat parts 121a and 1215 on the guide
fences 21A and 21B, which oppose each other, function as
contact surfaces that may come into contact with both side
sections of the roll paper P. Further, when the roll paper P is
drawn out, the surfaces of the flat parts 121a and 1215 come
into contact with side edges of a sheet of the roll paper P.
Moreover, a plurality of parallel grooves is formed in the
surfaces of the flat parts 121a and 12154. In addition, each of
the flat parts 121a and 1215 has a protrusion d integrally
formed in the lower end thereof, the protrusion d being mov-
ably fitted into a corresponding rail slot 25.

Rack gears 27 are integrally connected to the bottom of'the
protrusion d of each guide fence 21A and 21B. The rack gears
27 are arranged to extend along the bottom of the rail member
20, and when respective guide fences 21A and 21B are slid,
the rack gears 27 also slide in conjunction with the sliding
movement of the guide fences 21A and 21B along the rail
member 20.

As shown in FIGS. 4 and 5, when the guide fences 21A and
21B are in the positions of both side ends of the rail slots 25,
a front end part of one rack gear 27 is placed in parallel and
overlap with a front end part of the other rack gear 27 with a
predetermined space from each other. In this state, the front
end parts of the two rack gears 27 are engaged with each other
via a pinion gear 28, which is rotatably disposed on the central
portion of the bottom of the rail member 20. Even though in
this configuration, one pinion gear 28 is engaged with the two
rack gears 27, two or more pinion gears may be separately
arranged to be engaged with the rack gears 27.

When one of the guide fences 21A and 21B is pressed to
slide toward the central portion of the rail member 20 (from
the position shown in FIGS. 4 and 5), one of the rack gears 27,
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which is integrated with a respective guide fence 21A and
21B, also slides. Then, the other rack gear 27 and the other
guide fence slide toward the central portion via the pinion
gear 28, so that the guide fences 21A and 21B approach each
other.

From the position to which the guide fences 21A and 21B
have approached each other, when one of the guide fences
21A and 21B is pressed to slide toward the outer end of the rail
member 20, the rack gear 27 that is integrated with the guide
fence also slides. Then, the other rack gear 27 and the other
guide fence slide toward the other outer end of the rail mem-
ber 20 via the pinion gear 28, so that the guide fences 21A and
21B move away from each other.

In this fashion, the rack gears 27 and the pinion gear 28
constitute the rack-and-pinion gear mechanism 22, which is
configured to make one of the guide fences 21A and 21B slide
in conjunction with the sliding movement of the other guide
fence such that the two guide fences 21A and 21B can
approach to each other.

As shown in FIG. 5, an adjustment knob 30 is installed on
the rear surface of each rack gear 27. The adjustment knob 30
is a protrusion having the form of a flat plate, with a front
surface thereof having a plurality of repeated concave-convex
patterns thereon. The adjustment knob 30 is disposed on a
side end of the rack gear 27, which is aligned with the position
of the corresponding guide fence 21A and 21B. The guide
fences 21A and 21B are disposed at positions that are sym-
metrical with the positions of the associated adjustment
knobs 30, with the rack gears 27 disposed therebetween.

In addition, a fixing screw 31 is disposed in a portion of one
of'the rack gears 27 (as illustrated on the right side of FIG. 5),
adjacent to the adjustment knob 30 that protrudes from the
rack gear 27. The adjustment knob 30 and the fixing screw 31
form the above-described slide adjustment member 23. How-
ever, the position and number of the fixing screw 31 is not
limited to this configuration, but may be changed in some
other embodiments. Further, the slide adjustment member 23
protrudes out of the bottom 1a of the housing 1, regardless of
the location of the rail member 20.

Inthe following, the structure for installing the fixing screw
31 with respect to the rack gear 27 and the structure for
installing the slide adjustment member 23 with respect to the
housing 1 are described in detail.

FIG. 6 is a perspective view of the bottom structure of the
printer S according to one embodiment. FIG. 7 is a perspec-
tive view showing the structure by which the slide adjustment
member 23 is installed with respect to the housing 1. FIG. 8 is
a cross-sectional view showing the structure by which the
fixing screw 31 is installed with respect to the housing 1 and
the rack gear 27. FIG. 9 is a partial plan view of FIG. 8.

FIGS. 6 to 9 show one example of the printer S shown in
FIG. 1 in an upside-down state. In these drawings, the guide
fences 21A and 21B are not depicted for sake of simplicity.

The adjustment knobs 30 arranged on opposite sides of the
bottom structure constitute the slide adjustment member 23,
which is integrally installed with the opposite rack gears 27
described above. The adjustment knobs 30 are inserted into
long holes 33 for guiding the adjustment knob 30, which are
installed in the bottom 1a of the housing 1, and protrude from
the bottom 1a. The long holes 33 are formed to extend over a
length that corresponds to the range in which the adjustment
knobs 30 can move.

The fixing screw 31, which is installed in one rack gear 27,
is inserted into an elongated slot 34 for guiding the fixing
screw 31 installed in the bottom 1a of the housing 1, and the
head 31a of the screw 31 protrudes from the bottom 1a. The
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elongated slot 34 is formed over a length that corresponds to
the range in which the fixing screw 31 can move.

The bottom 1a of the housing 1 is formed to have the same
height along a predetermined length extending from one end
side of the printer S to the other end side thereof, with only its
central portion being recessed to form a bottom concave
section lab. The long holes 33 and the elongated slot 34 are
disposed in the bottom concave section lab. The protrusion
amount by which the adjustment knobs 30 protrude from the
long holes 33 and the protrusion amount by which the fixing
screw 31 protrudes from the slot 34 are smaller than the depth
of the recess of the bottom concave section lab.

That is, when the printer S is oriented in a regular position
by turning it upside down from the state shown in FIG. 6 to the
position shown in FIG. 1, each front end of the adjustment
knobs 30 and the head 31a of the fixing screw 31 do not
contact a surface (e.g., a top surface of a table) on which the
printer S is placed. Consequently, the posture of the printer S
is stable.

A screw section 315 of the fixing screw 31 passes through
the elongated slot 34 of the housing 1 and a through-hole 35,
which is formed in the rack gear 27, and is then screwed into
a plate nut 36 which is installed in the rack gear 27. The
structure by which the plate nut 35 is installed to the rack gear
27 is as follows.

As shown in FIGS. 8 and 9, a rectangular recess 37 is
formed to a predetermined depth from one surface of the rack
gear 27 (i.e. the surface on which the guide fence is disposed),
which is opposite the surface from which the adjustment knob
30 protrudes. Fixing hooks 38 are attached on opposite sides
of the recess 37.

The plate nut 36 is formed with an area and a plate thick-
ness that allow the plate nut 36 to be inserted into the recess
37, with both side edges of the plate nut 36 being fixedly
supported by the fixing hooks 38. In this state, a screw hole
36a of the plate nut 36 extends to the elongated slot 34 of the
housing 1 via the through-hole 35 of the rack gear 27.

Here, the screw section 3156 of the fixing screw 31 is
inserted into the through-hole 35 of the rack gear 27 from the
elongated slot 34 of the housing 1, and is screwed into the
screw hole 36a of the plate nut 36. The front end of the screw
section 315 protrudes from the plate nut 36 into the recess 37
of the rack gear 27.

If the fixing screw 31 is tightened, the housing 1 and the
rack gear 27 are strongly held and fixed together between the
fixing screw head 31a and the plate nut 36. Since the position
of'the rack gear 27 to the housing 1 is fixed, even if one of the
adjustment knobs 30 is pressed to slide, neither the rack gears
27 nor the side fences 21 A and 21B will move.

Ifthe fixing screw 31 is released, the rack gear 27 is unfas-
tened from the housing 1 allowing for the performance of a
pressing operation on the adjustment knob 30.

The anti-skew mechanism K is configured as above, and
the operation described below is performed when the roll
paper P is actually contained in the housing 1.

First, the cover 4 is opened by placing the printer S in the
regular state, in which the upper part is positioned right side
up, as shown in FIG. 1. If upon checking the paper container
8, the roll paper P is found to be contained in the paper
container 8, as shown in F1G. 3, the front edge of the roll paper
P is drawn out and loaded on the thermal printer head 13.
Then, the cover 4 is closed, and the front edge of the roll paper
P protruding out of the paper discharge outlet 5 is checked.

In some cases, it is difficult to contain the roll paper P in the
paper container 8. In other words, there is a state in which the
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current distance between the guide fences 21A and 21B of'the
anti-skew mechanism K is narrower than the width of the roll
paper P.

With this configuration, an operator may place a finger on
the bottom 1a (more specifically, the bottom concave section
lab) of the housing 1 to find one of the adjustment knobs 30.
Alternatively, the housing 1 may be turned upside down, and
then the operator may place a finger on one of the adjustment
knobs 30, while seeing the adjustment knob 30.

If the adjustment knob 30 is pressed to move toward the
side of the housing 1, and the position of the adjustment knob
30 is not changed, it means that the fixing screw 31 is fas-
tened. Therefore, the pressing operation should be performed
after the fixing screw 31 is unfastened. If one adjustment knob
30, manipulated by the operator, is pressed to slide toward the
side of the housing 1, the other adjustment knob 30 slides
toward the opposite side of the housing 1 via the rack-and-
pinion gear mechanism 22.

If the cover 4 is opened and the inside of the housing 1 is
visible, it is possible to perceive that the side fences 21 A and
21B slide away from each other in response to the sliding of
the adjustment knobs 30. If an adjustment knob 30 is pressed
to slide to the side of the housing 30, the distance between the
side fences 21 A and 21B is sufficiently widened.

Accordingly, if the roll paper P is applied to the printer S,
the roll paper P can be contained in the printer S irrespective
of its width.

Afterwards, the operator may place a finger on one of the
adjustment knobs 30, and press the adjustment knob 30 to
slide toward the central portion of the housing 1, which is in
the reverse direction to that described above. The other adjust-
ment knob 30 slides toward the central portion of the housing
via the rack-and-pinion gear mechanism 22.

If this operation is performed in a state in which the cover
4 is opened, it can be perceived that the side fences 21A and
21B slidetoward each other, and finally contact the side edges
of the roll paper P.

The foregoing operation may also be performed in the state
in which the cover 4 is closed. In other words, since the
position at which the sliding of the adjustment knobs 30 is
stopped becomes the position at which the side fences 21A
and 21B contact the side edges of the roll paper P, it is not
necessary to verify the position by looking at the side fences
21A and 21B.

In any case, when the sliding of the adjustment knobs 30 is
stopped, the fixing screw 31 may be tightened, and then the
printing operation may be performed.

As above, even ifthe roll paper P has various types of width
dimensions, the roll paper P can be reliably contained in the
paper container 8. Thus, the operation of the anti-skew
mechanism K can be ensured. Since all operations are per-
formed from outside the housing 1 without requiring the
insertion of a finger into the housing 1 after the roll paper P is
contained in the housing 1, operability is excellent.

Since the housing 1 can be miniaturized to the greater
degree possible, its size becomes advantageous for carrying.
In addition, since the slide adjustment members 23 protrudes
from the bottom concave section lab of the housing 1, the
outer appearance of the printer S is not damaged. Although
the fixing screw 31 is installed in one rack gear 27, it may be
installed in the other rack gear 27 as well in order to make
fixing more reliable.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel apparatus and method described herein may
be embodied in a variety of other forms; furthermore, various
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omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. A portable thermal printer comprising:

ahousing provided with a thermal printer head and a platen
roller, and configured to convey a paper between the
thermal printer head and the platen roller; and

an anti-skew unit disposed inside the housing, and config-
ured to contact both side edges of the paper in a width
direction to prevent the paper, which is being conveyed,
from skewing, the anti-skew unit including a slide
adjustment member protruding out of the housing and
configured to be adjustable from outside the housing to
a width of the paper.

2. A portable thermal printer comprising:

a housing configured to contain a paper being wound in a
form of a roll;

a conveying unit configured to convey the paper along a
guide path inside the housing;

a printing unit disposed on the guide path, and configured
to print on the paper which is being conveyed; and

an anti-skew unit configured to prevent the paper which is
being conveyed from skewing, and provided with a slide
adjustment member that contacts both side edges of the
paper, the slide adjustment member of the anti-skew unit
protruding out of the housing and configured to be
adjustable from outside of the housing to a width of the
paper in a direction perpendicular to a direction in which
the paper is conveyed.

3. The printer of claim 2, wherein the anti-skew unit further

includes:

a pair of guide fences configured to slide in the width
direction of the paper perpendicular to the direction in
which the paper is conveyed and contact both side edges
of the paper which is being conveyed;

a rail member provided with rail slots, each of guide fences
being movably inserted into a corresponding one of the
rail slots; and

a rack-and-pinion mechanism provided with rack gears
disposed along the rail member, each of the guide fences
being connected to a corresponding one of the rack
gears, and one or more pinion gears disposed on the rail
member and engaged with each of the rack gears,

wherein the slide adjustment member is integrally dis-
posed on each of the rack gears of the rack-and-pinion
gear mechanism.

4. The printer of claim 3, wherein the slide adjustment

member includes:

a pair of adjustment knobs configured to be integrally
disposed on each of the rack gears, and protrude from the
housing; and

at least one fixing screw disposed in at least one of the rack
gears and configured to fix or change a position of the
rack gears with respect to the housing,

wherein the housing has at least one long hole through
which the pair of adjustment knobs are able to slide and
an elongated slot thorough which the at least one fixing
screw is engaged.

5. The printer of claim 4, wherein at least one of the rack
gears has a recess into which a plate nut is inserted, the at least
one fixing screw being screwed into a screw hole of the plate
nut through the elongated slot formed in the housing and at
least one through-hole formed in the rack gears.
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6. The printer of claim 4, wherein each of the adjustment
knobs is aligned with a position of a corresponding guide
fence.

7. The printer of claim 2, wherein the slide adjustment
member protrudes from a bottom concave section formed in 5
the bottom of the housing.

8. The printer of claim 3, wherein the rail member is dis-
posed at a bottom of the housing.

#* #* #* #* #*
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